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Abstract (Basic):WO 200268500A1 

NOVELTY - Polyester polymerization catalyst includes aluminum 
and/or its con^)ounds as a metal-containing component and at least one 
metal containing organophosphonis compound. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS arc also in^^ 

(1) a polyester produced using the catalyst; and 

(2) the maim&cture of the pplyest^ using the catalyst 
USE - Used to produce a polyester used in the production of 

fibers for e.g. clodies, cartons, caipets, tyre cords, ropes etc., 
films for e.g; magnetic t2q>e, transfer, can laminates, heat 
shrinkage, gas barriers etc., and hollow moldings for e.g. bottles 
(claimed). 

ADVANTAGE - The catalyst does not include an antimony con^imd. 
pp; l20DwgNoO/0 
Technology Focus: 

TECHNOLOGY FOCUS - ORGANIC CHEMISTRY - Preferred Materials: The 
metal compound of phosphorus is at least one compound of formula 
(Rl(CH2)nP(0)(OR2)0-)l M(R30-)m (I). 

Rl=l -50C hydrocarbon optionally substituted by OH, halogen, 
alkoxy or amino; 

R2=H, or 1-50C hydrocarbon group optionally substituted by OH or 
alkoxy; 

R3=H, or I r50C hydrocarbon optionally substituted by OH, alkoxy . 
or carbonyl; 
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l=at least one 1; 
in=Oorl; 
l+narHip to 4; 

M=metal cation of Q+m) valency; and 
n=at least one 1 . 

The metal component in the metal compound ofphosphonis is Li, 
Na, K, Be, Mg, Sr, Ba, Ni, Cu or ZiL 

An alternative catalyst contains at least one aluminum salt of a 
phosphorus compound e.g. of formula (Rl(CH2)nP(0)(OR2)0)l 
A13+(R30)m(V). 

itle Tenns: POLYESTER; POLYMERISE; CATALYST; ALUMINIUM; COMPOUND; METAL; 
CONTAIN; COMPONENT; ONE; METAL; COMPOUND; PHOSPHORUS; POLYESTER; FIBRE; 
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^ J;v^„) 

Ri-CH2-P(=0)(0R2)(0R«) (2 3) 



(-jiS:^ (2 3) R'it^^Bil'-4 9<DMit7kmm. *fctt7K^S* 
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TE^ (2 4) ~ (2 9) i?^$n^ 'J Vib'&I^J, *3j;t;c:ne>cr)'j ><b 





o 

II 

p— 0C2H5 
0C2H5 

o 

II 

■p— 0C2H5 
0C2H5 



(24) 

BPADE 



(25) 



NMPA 
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o 

CHa'^P — OC2H5 

OC2H5 
2-NMPA 



(26) 



O 

CH2— P— OC2H5 , 

OC2H5 (27) 



AHPA 




O 
II 

•P— OC2H5 
I 

OC2H5 



(28) 



4PBPADE 
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2PBPADE 

:^^^<Dm(Dm^mm^m^t ^ yit^<i^\t. te-is^ (so) t- 




(3 0) 



(±15-1^^ (3 0) 4'> R'. RM*^n^na3il3 7Km, ^%wl\-z 
J;V^o) 

±ie-lft^ (3 0) ©tfT*^, TE-fiS:5«: (3 1 ) T^sns-fk^^A^ 
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(Jiia-fis^ (3 1) R\ RMi-^n-^n^3iii2k«, Rm^i-s 

±E-I8:^ (3 1) ©R», R*i: bTtt0!I;il^, ^^)\^^. 'f'f- 

±7f-;VS> B^$nfc7 x:z;i.S-^:^7 5^;^S^©^#i^^. ^CHg 
C H 2 O H T'S $ n -5 ^J^d: if *5^lf 5,n -5 o 

n:^$/'<ys?;V;}x:^*y^j?>f vyaif;V. 3. 5- e?- tert-:/^;V-4- 
l: Kn#s/-<y$?;l,4^;^;jxy^i?-n-:^f-;i', 3. 5- - tert- y^^V 
-4-11 Kn#'>'^yi^;i/;i^:^;^vgS>:;:tj5^^'r S.S-i^-tert-"/ 
5^;i/-4- t Kn:^$/-<V':;;i..ix;^7^ ^^$^7 X ;u if 7&5 ^ e, n -5 o 
::ne>0'f'e. 3.5->'-tert-y5^>'l'-4- \L y^n^'y-<y^J)\,t-7.ii>y 
9 r 3.5-s?-tert-:/^;v-4- t: K n i|r S/-<y-:^;i/7h:^ 
*y®S^7 x~;i/;6?i: < CiaF* LV^o 

•^.7.7 ^ y%it^mii\u -^rn-^nTia^ (3 2) ~ (3 7) -p^sns 
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o 

II 

T 



o 



o 

— o J-0 — (32) 



o 

" o— (3 3) 



] 



o 
II 

?— (3 4) 



-o— p — o- 



(35) 



— P-.0— (36) 



(37) 
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y-fb^tfi: tTtt.'.Tia^ (3 8) ~ (4 3) -^m-^n^it-^m^M 

0 

O-f-H (3 8) 

OH 




(39) 




O 




1 ) 
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[(CH3) (Chzhhf 



(43) 
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V X X r S -a- M IS ^t" ® 7 ;i' 5 - A i: 1 1 ® ^^ ip 4 ij> * T ^ + 

)vt^>m^^(D±m^:3.=,>!; h0^;v$^K:MLX o.oooi~o. 1 ^;v%*«igF 
tL<, 0.005—0. 05 *;w%'^2b 5::: elf ^ tv^o vyit^^o) 
miamti^ 0.0001 •^;^%*?i&©i^■^^3a^^l^^:^;^)5|lSl$n^cl^m-&J6«$) 
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*l^^c[)*-&M^%^^-r?> 'J y'fl:-&tF®7;i'^ Ami: LTii, T 



tfc«^NnyyStfctt7;i'3=^r2/;vStfc«7^ / ^flSR 1 

*MS*i'cli7;V3^i/;i/S^-^tf^St!c 1 ~5 0 (D^itTkm^^^to 

±®liilSC. nittO*/ittlJj;±0^l!i:«r^t. l+m « 3 TfeSo n tt 1 m± 

±ie-j|g^ (4 4) ®R* t LX\i. m^ii. y x - i—^y^)],^ 
9 -7 y JV. 4-tf7x:i;W, 2 - If 7 x ir;6« 




R^-(CH2)„^P— 0- AP^(R'0-)m 
0R2 / 




(44) 
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mfhn^o.±m-m^ (4 4) (oR'tLx^tmxit. tk^. >^i-}vm. 

i^^va, -fui^jvm. ^V:/nbr;i/S, n-"/5=-;vS. sec-^f-;i/ 
t e r t ^m<Dmmm^. 7xri;i/S, ^7^;v^. ft 
^ S n 7 X - :f 7 ^ - C H 2 C H 2 O H $ n S S 35: if 36« 

;1/*;^*V^x5^;kz)T;v^ (l-:f7f^;u) ;>t i- )\^ 7. y 

>Wt(D7A^^ =.^Am. (9 -7^ ;^ vi^x5^;i/CD7 
x-^Aife, 4 - b Ka + i/^:/>5;i/;i^x*>'^xf-;l.©7;i/^ x-i? A 
2 ^;i/-<y>?;W;^:;^;fsy^x^;i.(Z)7;i'^ x-i? A:^, 
'OS?;i'/-i^;^/jxy^7 xx;u0 7;i'^x<>A^i^ 4-7^ yOi^ju^T. 
t^ymji ^;V0 7;w^ x-j? a^, 4-^ h =^->'<>$?;V7^;;^^xVKx5^;v 
©7;i/5 x-i; Aife, 7 xx;^*;^;}^>^xf^;^0T;^^ x-j; Ait^c^**^ 
ife>HSo :ine>©'=f*e. (l-:^75^;^) >><^;i'*;^* vsix5^;i/©7 
;w5x'i7A:^, '^>;:^;i'*;^/-i>yi^x5^;v©7;i'^ x-i? A^;65i: < {3^g:^ 

tV^o 

*^W0«ij0^il?^]itt, TlB-lfi:^ (4 5) •c^$n'5#^©'j 

r;Ufi-^felllftT?feSo U V<fc'a-4&0T;U^x«J^AmK:, ^cr)7;V?x'>A 

Tie-^^ (4 5) X*m^n^it-^^i)^^M^^ti^(i^i3:< th-UTb^^ 
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H0-<tj>-(CH2)„-P— O- I Al'*(R*'0-)m (4 5) 
r2 or' 



m 0 1 JitiCDrngc^S:^ t, 1+m « 3 l?^-5„ n 1 li^±©^|Sfi[>Sr^ 

7 ^ O 5f =Sr ^ TVN T ^ cfc V^ o ) 



o 

il 

CH2-^^— O* 



Al'^R'^O-U 



(46) 



(-18:5^ (4 6) R^«, 7jc^, 1 ~5 O0^<b7j<^«. tK^ 
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■faifjvm. ^y-fuifjum. n--:r^jvm. sec-:/^;i/S. ter 
t-.y^;vS. ^^j^ggjjj^j^^^ 7x-;bS, :?-7f-;v2S, ^^^fiity 

X :i :^ 7 ^ - C H 2 C H 2 O H $ n ^ S t'j: tr A^^lf 5> n ^ o 
±iE®R^O-i: tTtt^Jx{f, i^mtm-i-^y. T)Vu^-Y^iry. X 

3,5-i?-tert-:/5^;V-4- ti K n O ;l/ 7. * > 5^ 7 
- 'i7A:^, 3. 5-i?-tert-y^;l'-4- H K n ~> ^ > ;i, .-j; > 
m-f V tr;K?)7;U5 x':? Ait, 3.5-i?-tert-r^;i'-4.- H Ka^ 
i/^yvJ;^*::^?^ xn;w®7;v^ 3. 5- -tert- 

;u - 4 - t . K n 4r y ;w * ;^ * > O 7 ^l' ^ X -i; A )5: if ^ e, H 
So ::ne>®4'T, 3.5-S?-tert-y^;i/-4- t Kn:^->-t>5?;i^;j,;;^ 
*V^x^;i/0 7;i'^ x^Aii, 3.5-i^-tert-rf^;P-4-b Ka4^i/ 
-<ys;;U/+xX7^y^^f^;K^)7;l'^ X'J7 AJ^;65tl < {3*?^ tV>o 

±IH Lfc^^c V >"fb^t/cD7;i/5 x-i7A*l^gri^ffi-r-5*fz:J:9. 7::^5=- 
^ y'fk^i^^fctty;Vy--i;A^^%«r^S^^^i: LX^^t. mmk 

litt 't; Ji? U X r ;W S .if V X X 5) n o 
V'ffci-&%0 7;i/$:z.i;A^^^<sgfflt-'5»f3j;«5, /J>''jx;^5r 
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0.000l~0.1 ^;V%*5»^.L<. 0.005-0.05 =t)\^%'^:^^Z.tt^-^b\Z 
^ftLV^o V y-fk-^^CDT;!/^ --t? A:^©i^JnfiA? 0.0001 ^)V%^m(0 

«^Htt^i^p^*}65^^$^;^v^^©^3&5fe9, 0.1 ^;v%^S^T^Jo-r 
S-a- UfcTj? V xf^ U>x W7 h (PET) CDf^^^^/l?.?*-^- 

(TS) *«Tiaf»:^ (1) «;^ssfc-r::i:A«»^ tVNo 

(1) TS<0. 3 0 

tztcL. TS{i@%Slg ([IV] i ) A^j^O. 6 5 d 1 /g© PET 
m#HMT-e3 0 Ot:f3T2^r^^gl!4^^C||^Lrc^0@^3Sfi (CI 

5^]^X±m*)7ELtzmz 1 0 OTo. r r tta^ ^ o ^z^m^l^XLXl^ 
TS = 0. 245 {CIV] r -i-*"^ - CIV] i } 
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i!^ & jsJcJ^S^ # X -5 *" U X ;^ X ?> n S o 

•laiS:^ (2) =&j?lfe"rc:i:A?«ft tv>o 
(2) AP (m i n) < 2T (m i n) 

g-CH^JK^Ti^ 0. 6 5 d 1 / g UVt^ b7 ^ U-> ^M^t 

^co\zm-r^\^m (m i n) ^mb. Tu=m^t7 > f-"^ >^mmt lt 

LXO. 0 5mo 1 %i:^-5 J:•5l3^^2)^Lfci©-^0AP•e^b5o 

9%liJ.±(D~mitTy^^y^mm-r^o m^i^. ALDRICHM® Antimony 
(III) oxide, M^9 9. 9 9 9 %^{^ffl-r -So 

1) (BHETSxiXg) X U7^;U^i:-?:02^g^;i/i:0x^ 

r U-h (BHET) RtJf^i' U =f "7-0S^<fe mT> BHETS 

tfTO. 1 Tor rill- -So 

3) imm'txm) 275^, 0. iror rxmm^KJ!^^^n\^. ^-^) 

jLf-Uyy'Uy^ U-h(Dm^'^^ (I V) ;65o. 6 5 d 

4) fi^-a-XSCMtfcm^^FBl^AP (min) Ht^o 

1) (BHETSSsiXg) C:fett5BHETm^<fe©|gjitt, il^^©;^ 
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-)l^^mWW^Ht(J)/^y^^:^'- h 0. 2 5MP a© 

2 4 5 t:trT;^c'S:^^K:@* L-oo x r ;Kt;Sj^;%^T"5 r t. 

7 ^ - ^ A P «:±IBl5ffl F«3i:f'S::i:irJ;0, RJ^m^tm < . 

2) (tti^^toxg) c;j3it5 r0f^*®M^Kj tit. mm(Di^mz}$:^ 
=^)vmzMLxr}v^=.^Ait^ifyiiLXM.i:o. i^A/%t$>5o zti 

j^SS-fb^^l^A^p^-^ (TOS) d^T^lgc^ (3) ^i?Sfct::Ji;6^i?* 

tVNo 

(3) TO S < 0. 1 0 

±15^4'. TOS \tmmM^Lfz lYib^mo. 65dl/g0PETU 
i>y^^y -f^i^l^m^LXZ 0^ viy ^ UKyo)m^t LX 1 3 OVX 1 

2m^M^'^^Ltci><D0. 3 g*;!fvx^§^^tc:An7 ox:xi 2mm 

TOS = 0. 2 4 5 {[I V3 f 1 -^-^"^ - CI V] i -i-47 ) 

CIV] i :te^r/civ] fi it^ti'etii]amnmmtmm^mm<^i 

V (d l/g) ^^to 

ijY.}i^x^j§kLtz^HrxMT^-:f]miiLxit. mTLit. sxu* 
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h ;kd <i: ^ 52, ® It ift^^k 14 C @n ;H V X ;^ X ;v A? ^ ^ n 5 o 

ii&ai7K5J-«Ptt>'N-7^-:5' (HS) *«TIHtfc* (4) «r#lfc-rc:i:A5gF*L 

(4) H S < 0. 10 

(HStt^i6fi^LT#e>H^@*Jja^;&5^0. 6 5 d 1 /g (iti^lu : 
CIV] i ) OPETOD^y :^&J«^}i*&^LT2 0^ y '>:x^T0i^5|c 
LT 1 3 or-ei 2^rBm^|gjiLfc^, "t© 1 g^i^zKl 0 Om 1 i: 

l^ra^if bfc^©H*)teg (CIV] f2) A^e,,, JJi^tr J; on-itsn^ 

HS = 0. 24 5 {[IV] -f 2 -i-^"^- [IV] i -i-^r 

A^)6-SllJ«©M«K^^ffl-r 5 3 i: C J: 0 , ltJP*^>«PttK:ffinfc^?^Si 

HSfiO. b g^TT^SC: i:AS.J;oif^ t<. 0. 0 8 SJi^T-e^-S 

*^§SO;i?'; x:^x;i.fi-a-MS»> -tCfifei^^fflVNTa-^ tfc P E T© 
j^^-x^P^bfitA^^-^ (Ab) t^-^^Wi-t, (5) -SrMfc-rcifcA^i? 

(5) A b < 4. 0 

±IB^4'. A bttB^^©M^i=fefflVNTMa'a-bfc@*)itt^A^j^O. 6 
.5 d l/gWTHVx^l^yr ^"7^ P-h (PET) \^ V yf- -f •^%\^ ^ 
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LXO. 0 5mo l%WilMt^oitn(D3k\zm^1r^BmitT>^'ey\t. 
mM9 9%iik±(D^mit7y^^y^^^r^o aldrich Mcd 

Antimoay (III) oxide. |(fig9 9. 9 9 9%«r^ffi1-So 

*^W^3;teV^T, TS. TOS. H S ^rfifl^-T'S ^^cfefl^ffil" 5 P E T 

±121) ~3) (onu^mtz^. mmvi^mib-^cDM^t 

mVttLXU. mX\f. ^^m3mm. a#ji&2mm®e^ 

vpyf-vf-^mmt^o %fzij'7-m'^m(r>\^'Jy^yf\t. ±131) 

4't?<S#tfc^5^'y7't^lwA y VX.xm^limti^iim^'Q^^^ ZO)^ 

^^?a{3-cMit#0±-eja.^t/i^> ;^7^-aij^iri5£ffl$n<2)o ±j^©^ 

^/c*^gg®5K'J x;^x;vm^MIK», ±iatfcf&^ (1) ~ (5) 0-5 
4> U< itZtl^(D'{t-^^^^^LX\^i3:\^%)0Xt>^Zili}^tff-^ LV^o 
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imc^ffl Lfci: tJ3«^^tt^^t;14d^ t;rc:7 ^ ;i' A fz^M Life i: t 
=Sr#/ife-rS:^y-K'; *;i'.i?>m:ixy h®^;PiC{c:MbT, 1 x l 0 W 

±0. i=^i\^%^m-^h^^tis^ntiL.<. j:o»tt< tt5x 1 o-®~ 
0, 0 5^;v.%-efeo, s p>j::tfft t< 1 X 1 0-6-0. 0 3^;i'%-e 
2b»), t < 1x10-^-0. 0 1 ^ ;i/%T$)^o t;!-* 
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tLXii. Li. Na. K, Rb, Cs. Be. Mg. Ca. Sr. Ba 
#13L i . Na. K0^ffl}&5if ^ LV^o 7;V* y^Jl-^T;^ 

-9-'; 5=-;vm5^J:ifC[>t: Ka=^^^*>'V^>^^. 
Hr^'T.it^yWL. ^WL%m. «K4I:7K*> M^ife, 

vmm, 7'>';;vmm^Jf©*«l®EMm. ^h=^'>, xh:^>>, n-":/n 
+ iso-7"a;J<^i/, n-:/h^S/, tert-'/h:^r5/)'j:ifor> 
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v^^ii:^^ © c o T i^i I! « o 

X U7^';umSfc:«-^cDx;^x;v^#^ 1 1 . 02~1. 5, 

^;i'jfSt<ttl. 0 3~1. 4 ^^©x^ l/y 3-;V36S'g-^nfc::^ 

x;^x>'KbSfStt, 1 ~3«(Z)x;^r>'l-^bHiS^=&il?JJf3jiMtfc#|g 
^^a^fflV^Tx5^ UVi^'V 3-;i.;6^M?i1-S^#TX% <J: -:> 

^ t fc7X t T 3 - ;v -Sr i^@iiT'^^ t J^j: A« ?> HilT 5 o ^ 1 
l9:B©x:^x;W'fbS;£;ota^tt2 4 0~2 TOr, »^L<a245~2 
65TC,ffi:^JttO. 2~3kg/cm*G, l?^L<ttO. 5~2kg/'c 
m*GT-^'5o:©JI-l9:B0xxx;U'fbSlS®?a^ttjim2 5 0~2 9 O^S^ 
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t b< tt2 5 5-2 7 StJ-CfeO. ffij!jttil#0~l. 5kg/cm*G, 

i?*L<«o~i. 3 k g/c m^GTfe^o 3 mmi>x±-^mM-r ^m^vi 
Wif^iSi a 0.^is^# © © 0kW-Qh So cine.©x;^x ;Kbs^s; ©sjs^ 

©±#«, ^n^n©^pg'ejt5.*>C^@B$n<5c:i:d«i6Ft LV^o 

tV^o ;iix5>©x;;^x;v^RjSK:J;0 5i-^45 0 0-5 0 0 0@^ 

;ugg© ^ i: L T ©MIK.f^ffi C i ilMSl? ^ Hits $ ii- ^ d i: t S 
d5fifi^MS©#^^T f3 Hii b T J: VNo 

h^-n--/f-;i/TV^:::':7A, Tlc^^t; h 'J ^ y ;P T V ^ x A 

^i:if®7lcm{l:ll4mT>^ n't; A, h 'J •t' A, 

mki] v^A. mmi- h «; A^cifc^stt^b-a-^^^i^M^inbTiijEi-. 

5 i:> /-KV U7 h©±^4'©5?:t^ri^x^l'>r 

;i.^>;^ ^ ;V{z:^LX 1 . 1-1. 6 ^ if $ t < » 1 . 2-1.- 
5 ^ ;V © X 5^ U V y n - ^ n * HIS t , . C: n % X X X 

x;;ix;P3^|feSJ5S.«, 1 ~ 2^©x;^ x;i^3Sfi^MJES^Sr jS^jCSM Lfc 

r;i/3^^MJS©jia^» 1 80-250 i6F^t<tt 200-24 OtJ-C 

$>So *i^^S©x:^7";i.^5f^^|;5;©^gtt3|'^2 3 0-2 7 OtJ, 

L < tt2 4 0-2 6 5t:-efe«9, x>ix;i/2!S^«*^Ki: LT, Zn. Cd. 
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Mg. Mn. Co. Ca. B a ^ ir<?)fli!»lim, .^H^-^ P b . Zn. S 

m^Rj^^mi. mimm^<Dmm^<oR}^Mmit2 5 0--29 ox:, w 

S L< tt2 6 0~2 80X:T-feO, ffi*tt5 00~20Torr, ff*t 
<{j:200~30Torr-e. f:^g!Fi©Ei^^RliS©iaiett 2 6 5-3 
0 Ot:, »^ t < «2 7 5-2 9 5t:T'$)D, ^tf\t 1 0~0. 1 To r 
r.0tL<a5~O. 5Torrl?fe^o 3 ^PgUJi-CHHt- 

0 J; a L T# 6 n ;fe^gi!fiif^ $ n .-je 'J X >^ r ;v H^aa-a- $ n 
v>^i7^c^^^;rctt7^c^^'^*^ffife**;^#H^Tc^v^T> 100-21 

ot:0?aSTl~5^HJn^LT^«ii^fH'fk$n'5o ^^^v^T^?g14#:^# 
H^T*fcttt^£ETlw 1 9 0-2 3 O'CoU^'^ 1-3 OI^F^CDSffifi 

;i/;i?y^0y;i/:^;i'X7.x;i/i:x5^ l^y^V 3-;v;Cj:af0^';ci-;vJ:: 

x;^x;i'fg^Ml«0^^ET'c^t)n-5*s, ::ne»©Mja^{3f^AT, 
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a c *3 VN T $ -a- T ffl v^ s , ^ ^ PbI ©^i^ c J; 5 ^mte ^ ipi 
Lxry^-^^yU^ii Lx soppm aT©»T-i^innrtg-e$>5o oif * t 

<« 3OppiWT0aTI^3n1-S3 i:-Cfe.5o TVf^^ V©^gJnl:& SOppm 
L< « 2ppm iJHT©l:t?^Ja-rs::i:-CfeSo -^^^ V©^inl:«r lOppm J: 
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h, rh^-tert - r^^^Wf^ ^ - xh^S^^a^ 
^fc. LT«. i?:/^;i-:j^X:t + -9--Y h\ y 5=- ;w 7 x 

J; 1/ i n ?> © X ;^ r ^i' jl^ J5)c 14 ^ *> P, ^ n S -a ^ r a J.:l ± i: 
'J 3 - ;v *-§-tr#ffi T ;i' 3 - e, n 5 -tt ^ tt - am± i: d> 
?)j5ic'5 ^b©. ^fcttt: Ka^r'>*;i'/-Ky^^J;Uf:iiae)©x:zr;i>3^j^14 
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bf>^, tf^yyig, •^^^)ym.. T^^^ym. ^Ai/ym. fijyi^ 

^ri3y-:>i})v^yWt. i , s-i/^^ uf9 yi^ii}\^^ym. i.3-s/^ 
uHy ^ yi;.ij jvij^ym. 1 . 2 -i/ ^ u^^-^r y i> ii ji^Jiiym. 1.3~ 
i/i^ u-^^vy^:>ii)\^7fsym.. i A-iy^ ^^^-^yi^ ij )^:!^^yM. 2. 

i^i]j\^:^ym^it\tziiB>(D3L7.7'}vmm^m^i^. y-^ji^m. -^u^y 

0 X ;^ 7" ?vmm^m^i^. ^)vvy9 'iv-79 ;wm> jy^Wt. 
5- (T;u*'J^Ji) x;^;^^'f y 7 tS';!/^. v?7xny^, 1.3-:^■7 

y^Jii)\^if.ym.. 2. 6-:^7 2.7-:^7^'^V^:^ 
4. 4* - If 7 x 4, 4* -t?7x-;i' 

7.f\^i!r-y^Jii}y^itsyWL. 4, 4' -tr7 x -;vx-x;i/S?:!5;;V7j?:/^, 1. 
2-fcf::^ (7xy4^J/) x^^>-p.p' A^-fy^, 

rne)0 2^*;i/jK>^©^t>x U7 ^;i/M^«J:tF:h7 uye?* ;i'>i? 

Z-fih^'J ij )'\/if^ym^X^<f^^U± J^^ifsy'm.'t tX, x^ V h V ;<7;V7}?> 
-fu)\y h-ij 7"^ >x h tf i; ^y hM, 

hVp^UyhM. 3, 4, 3\ 4* 7 xx;i/7' h ^ 
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2, 3--/f- l/V^^'J =i-;i'> 1 . 4--/^- UVt5^'J 1^ 

- 1 . E-^/^' a'<^-9->'$?;t-;l'> 1 . 3 - ^ o 's:^'^- y 5^;^ - 

1 . 4-$/^' n^^r-^f i . 2-'>^ n-s:^-9- ve;;^ ^ 

1 . u'N^^-^- i . 4-5^:?' a^^i^-y ^ 

1 , 4-2/^5' n^i|ri?-ys^x^ y-;!/^ 1. 1 o-x*^f-uy^ 

b:Ka:^/>, 4. 4' -2^ t Ko ^i^'tf ;^ 7 x y 

1.4-e:^ (/3 - 1 Kn^r^/x mr'» ^y -ify^ 1.4-if:^ 
(/3 - Kn:^p5'x mr'>7 x-;i') \f7.. (p-t:Kn^'>7 

xx;i/) x-r;i/, if;^ (p - ii K n d|r S/ 7 x x;i/) e;^ (p 

- t K n ^ 7 X - ^ ^ y , 1 , 2 - fc' :^ ( p - t K o i/ 7 x - ;v) 
x:5'y, tf:?^ 7 X y A. tf 7 x y -;vc, 2. 5 -:f7 ^.i^y >':t- 

::ne)©:?* V 3-;i't3x^ K*^#ii3 tife^^u ^if 

:inp>0^'; 3-;vod t>xf^u v^v i. 3-ynkruy^ 
v 1. 4-:/5^ u v^y 3-;i'> i . 4-s/^n'NV-9-ys^p<^ 

h y p< 5^a-;i/x^ h >; ^ ^o-;p7'n>'ly, x >; ;^ U h -^W, 

k Ka :^j/S^M. 3-t: Kndpi/SSH. p-k K a :^$/^Ji§^, p - ( 2 

- t K a S/ X h $/) 4 - t F n i> n y :^ 
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\t±y 9 vy'i>i])V-^.yWt'^tz\t^<D:x.7.T)v^^^mmW^hi>^^ u 
»^ b< 80 ^;v%u±'^W-r^*°'; aixr;i/-e$)0. $e>nif^ t< 

tTtt, 1 . 3-:^7 ^ I. 4-i-79 Uy 

e?*;i/7j?VSft^ 1 . 5-:J-7^ y^yi^iJ JVi^ym. 2. 6-:H7^ l/Vi?* 
;v;J?>^, 2. 7-±7^ Ixyi;:;!?;!//}?^!?, t H e ©x;^ ^yi^JP 

1,2 --/a tf l/y^^y 1 , 3 >-y n tf p ij 1 , 

2-y^ 1, 3-:/5^ 2, 3-:/f-U 

i/:j^>j 1 . 4-:/5i u^^ij 1, 5--^y ^ yi?:t-;u. 
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1 . 2~s/> n-\+-9-vi;<>< ^ l . 3 — s/^ o'^^-b- 

>-9->S?x^ 1 . 1 UV^y 1. 12-K 

firi^x^ UVr U7^.U - h i> e^ldc^ 'J x ;^ x ;l'T2b 0 , J: 

^t<»x^UyxU7^U - hate's:? 0^;i'%]J^±-^tri8l*^/i?Ux 

;^x;v^2b«5, $e>J30^t<»i^w>rU7^p-hi^tfc%8O^ 
^ ix- h#&&9 0^;v%i'X±'^tfi^t^^'Jx:;^x;i'-e^^o 
OjIt¥feA«x^ uy- 2, 6-^7^ U - h*>P,^^$ns>i5'Jx;^r 

;i'%m±-^tri^t^jj?'; x:^7^;i.-e*o, $ e.nff^ t <.«x^uy - 2, 

6-:h7^ U- h^ffi«:8 0^;V%l.:Jl±'^tfi^^^j}?Ux;;^x;ve3|>0. # 
^r^f^LV^©^i^ x^by-2, 6-:J-7^lx - h^fit^S 0 ^ >'1/%J':'.± 

:/nbruyrU7^u - h^te*? 0^;!^% m±-^tr ill 1^^';x:;^r;v, 
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tf Ji? X X X -'I' "C 2b 5 o 

/J?^>'X5^;V) 7 xx;i/4^;^7 ^ vi?, 9. 1 0 - t K n - i 0 - :r ^ 
i?-- (2. 3 -;!!7;i/;K+'>:^n hr;i/) - l 0 r 7 x:^>';;^ py- 

*^W0ji?'Jx:;^x;i'0^^5^^ii LT. /i^ U xxx;w=&i||||ii LT^ 

- :f h U A it^T-V? ^ 5 - V ^ ^ A 7. J\^7is/( V 7 ^ 2 

- ^) AT.jvtsy' uy jvm. b-ij^) 2^7.)vt-^ ^ 2- 
* 'j «i7A;;^;i/*7" u^^';!^^, ^fett'^n6©iSjSiT;i'4^;wx7ix;i/^# 

mi4^t3^tT. 0.3-10.0 ^;i/%;6^l?t t < , J: Ojf t L < 0.80-5.0 
^tmmULtzm'^. M^ttC^S^cCt-e5&:<, JiJiaa^H<J;OSKilti:L 
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*^^<7)^U xxT;^M-a•MS=fefflV^T*'a^L;fc*° x r 



An 



wo 02/068500 PCT/JPOl/01331 

'So 

« .as CD ^'^^MiS. «:# s i: -e t s , 
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i6 i: 1- s ^fe ® JIM iJ' ;i/ ^ 0 «:^^J $r I^Sn -r ^ :i i: ^ ^ o 

^fc. ;v;^|g%S^-r -5:1^4; -etSo $e>»3tt. 

•rSo M;l«4#i5f¥6 -3 9 5 2 1 -^^^^^ #t2j¥6-4 5 1 7 
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n^nit^m^V x:^x;i/7 ^ m^H^ 1 j£/mJ«H±l 0 0 0 ^/m 

< 1 0 //mU^±2 0 0 umUky-Q^^o 1 mJaJ,T-e«l® < 0 M 
VN}6«ffiilTfeS„ ^fe 1 0 0 0 ^/mfe^ASi:^-ri'T^Oav^d«BilT* 

tfc, mm^. ftijmtt, ^^^liiiajRft. jtmit^ miio^te. 
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'f^l'Affl, (TAG) ffl, ynxj? h7^;i/Affi, ^^ttMJIM 

^mw±^y A ;VAi: tXtt, ^»J^{^4#^i^2 9 5 2 6 7 7^^^#, # 

fg^6-i 843 3 7^^#^::lB«®fi^^l^%fflv^sr i:A«"et-5„ :^mm 

.^y AJVAtLXii. M^i^W-ik^O 7-1 0 8 5 6 3, i o-2 3 

5 8 2 0, 1 1-3 2 3 2 7 1 -f-^^ti, Fffl il tT««aj;i{^ 

#W¥i 0-1 7 1 9 5 6, #M¥i 1-0 1 0.8 1 5^^jkm\zmm(Dmm 
- 1 0 1 1 0 3^''jkm\z^m<oi^'-hv^ni^(omt>*)iz. ^^^a>y ^ )v 

ffl> m#ffl{t;!Sj|g, -fkffi^tffii: LTtt, ^3Jx«#M¥ 05-200927 -tt^J^fw 
mmo^Miy- h , #WT O 7-3 1 4 6 3 0 -^^^J^fBicCD^Wi^^ h 
i: LT*^W07 ;^A^:ffiV^§^: i:A«xt 5„ OHP ffi (;t~A-'^y K 

yni^j^^^m tLxumm^o 6-2 9733 i-t^^i3saiK©Mw 
mm-y-v, #M¥o 8-3 050 q 5'^^^m\zmm(DmmMi^^^^m 

117 -f ;i'Ai: tT*^W©7 -f ;^A*Mv^-5::^36^-et<^>o -(y^'Jx.^ 

Kia^ffl ^1 LTtt, .^'IJ^f^^H^O 5-0 3 2 0 3 7-t^#CiB«©^W 

Ttt^9|;t«#M2 0 0 0-0 2 5 3 4 9 ^^^mv::mWt<D^mf£y ^ JVAii 

m^^KIB^ffli: LTttM^tf4#li^0 5-0 8 84 0 O-t^>^ClH^0 
y^:^^v i^y A ji'At LXy^^m(Dy A ;i'A^fflVN^ hd^X't So it 
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m^mm^t. Lxitmximm^o 7-03275 4^<^mizmii^Bmm 
tbx\t^m^i 1 -0 3 4 5 0 3-tti^^i3-?:n-^niB«©:Sri*-^*^w 

0 6-3 2 6 4 5 3-t^^#CEIKO>t? V x^5^;V7 ^ LT^IS?!® 
Pfl^po 5-2 3 4 4 5 9^i;^^f3E«®:*r*fe-e*lfllW0 7 ^ ;^A^:ffiV^S 

n LTti, mx\t^m^ \ 1 -2 3 1 1 2 6 #i>#cia«o:^fe-e*^^ 
i: tTttM^{*#fS¥ 1 1-2 2 4 5 3 9 ^i2^#K:iam®:*risfe"C*l^^ 

«#W¥0 5-2 7 37 3 7^^ilt3:|3«0:^^T*^ig07 ^ ;VA=grffi 

VN§:i Jrii^T't^o tTti«ajx.{f#iS^O 5-0 5 7 8 4 4 

>!f7 ;VAi: LT««»l^«i|#W¥0 6-1 6 7 7 6 8-f 
(0 12 3) l^yx 1/7^ l^- h 7 AAi: LT*^W 

2000-16241 9^^^J3ia«t©7 ^ ft;*IIW®7 ^ ;w 

A^fflv>'5 d J:*?T^So U-^ffli: tTtt. -eajAl^^M^^l 1-2 
0 9 7 1 1 -i-^^©l9:^#-t (0 0 12) {3E«<D7 / LT*^W 

0 7 ;^A^fflv^5c:fc/6«■Ct'5o ^^iHKrJtffli: LTtt^J;t«i^W¥ 1 
0-329291 -t ^^HE«(0>K'J J^:^x;U7 -f tT*IS590 

7 ^ ;^A3feffiv^5 i:*5-et5o .jS^ffl7 ^ ;vAii LTttv ^i^W^l 0- 

1 6 6 5 3 4-t^$Bf3iB«C!)/-K'; r U7 ^ U- h 7 >f ;1/Ai3* 

X\tmX\^mm^Q 6-1 2 2 8 5 6-f-i;^^l::E«0:4?';x5=- l^Xx P7 
^ h 7 ^ ;i/AK:*^W0@fll«]>KU x:^x;W7 ^ ;i/A«:®M-r 5 :i i: 
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(1) mmmm (iv) 

tK'; J^;^r 7 x / l, 1.2.2-7^ h "7 ^ uu yo) 6/4 (fi 

(2) ^0 

jj? «; x:^r;i/0. 1 g*-o^^;v7;i/3-;v 1 Om 1 K:Jp||lt?§«| tfc^. 
0. 1 N© NaOH ^'/-;i'/-<Vi?;i/T;P3-;P= l /9<omm^^ 

(3) i^x^ U v^'J (DEG) 

(4) ^Hjtatl^fi^J'^ (DSC) 

TA^y;^^y;Wp<>yitSiDSC2 9 2 O^M\^xm^Lfzo Jj^'Jx:;^ 
r;i' lO.Omg. ^7;i'$/'«V{3An, 5 Ot;/':5>©#iaii^T?2 8 ontT 

xi)^B>2^munLitm:^. 1 or/^^T^^atx i^s^i^^i^hta^Tc 

2 5Sr*«>;feo Tel. Tm. Tc 2 tt^n-?n© tf- ^ ©@:*:gp^©mJE 

(5) fe^S 

mmM^xm^(Dmw h ))y^}^mmLtzm^xt- h \^-znz^i^^ 

;?KC;^ h V V Kt^KHtfcffl tTiiJ^t, •t©^j!&2 O^^^^^TK+ie^ittyS: 
y T^-f >.:5^LT:gSjS&3mm, ittS^ 2 mm© 'J y^-?^*^© US^ 
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M^LX^^tiit I Vi^m'O. 65d l/g©PET :y ^ y :/^ffiVN, 
feUfh (m^mfe SS MODEL TC-1500MC-88) 'fefigmxT, AV^-® 

(6) fi^^ft^'v^-^ (TS) 

mmm-thti i vamo. e 5 d 1 / g (^Mt^^fi ; c i v] ^ ) ©p 

ETUi?y5^?':/l g SrP^SI&l 4mmC!);^*^X|^g^f^ir An 1 3 Ot: 

mLxM^^m.^. IV immnm^^: iv) ^wmv. Ti2tf-» 

4 9 7H1 9 9 0^) A^b^lffltifeo 

TS = 0. 245 {CIV] ,2-'*' - CI V] , } 

(7) (TOS) 

JgS!l«'&Lfc I V*«*«7 0..6 5 d 1 / g © P E T U 5? V 5^- y :^«r?^2«)^ 

ft 2 0 ^ zLl.:JlT0[))g^*(3 L-tn^ 1 3 or 1? 1 2 8^^*^^*^ 
tfc^j® 3 0 0mg^[^S*&8mm. 1 4 0 mm© :^S^ilWC 

An70t:i?i 2^^3t^^iit)fem, i^u ^y^i'^Anifeigjs^^^rMi^ 
^±mz-o\ffxnmLtz^^yx. 2 3 ot:©Ji[A;^citaitT 1 s^p^ 

■fee fe^t. CIV], is^xf CIV] n«-tti-^njoii^®^fri:Dn^Mi^ 

m©lV (d 1/g) ^mto if^WmWU. (*B:;^-<>y 
^T^^me 75 OM) 'SrfflV^Tff -pifeo :^ffl-tr;uHj^2g©Ui^>^>y^ 

znEmLxmi o^m^nL, ^©^, rate 1 o' c-y vav^-*m 

TOS = 0. 245 {CIV] „ C I V] i 
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(8) mm?k^m^^'i'^^-'^ (hs) 
mmM'^Lxn^Htcm^mmt^mo. esdi/g (i^®^ir:[iv] 

, ) ©PET Ue^V^y "/*±^7) tmi^Vir^nmV^LX20 A y>> :r 

i>xT<Di^miz t-^n% 1 3 O'er' 1 zmmn^^nkbtzo m7k^m^m\t 

^-*^-^fi am) xtJ'^^Afi^l^FIS TypeMC12.ELB) ^fflV^Tfi^oyi„ 
±15*^*1 g^MTkl 0 0ml tPi\zmm7.Ty UX}£'-ij-\zXfiX 

05^CJ:9ii&tl*^>JlP^/N"7^-^' (HS) ^r^J&fco 
HS = 0. 24 5 {CI V] ,2-^"' - CI V] i > . 

. (9) -^^ ty^c'fb-g-t;® 'H-NMRS9^ 

it^m^ CDClg^fcl* DMSO-dB t^0S-e:,^iaTT ;VarianGEMINI-200 

(10) ^^Ltzit't^om^mi^ 

it'^m^iJ^'^-:^^ 7,±iZ<D-&. Yanaco M I CRO MELT I NG PO I NT APPARATUS 
■^m^X ir/min onUT&^xm^Ltzo 

(11) ^^Ltz^t^mcDTtm^^ 

fe^taiOff ofeo ^<Z)fib©^Jitt, iS^^Sr^XvH 

(12) 7^;i'A©^M(mg«*J3 0~3 2JJl^) 

■ ^mMmi3J:xfii:mm\z:is\yx. ^Sil^i^fl© PET Ui^y^^y-f^l 3 

5vx6mmM^^mLtco ^©m> ^ t^fiitii^t, 2 8orT'i^ 

- ht^H^iUltf bffiLLT, mmuM2 OX:\zU-:>tc^m^-J^±XM'/^ 

Tl 0 OtJJrJn^kt, ^©^M3S^©fe'5n-;i/gp-e«#:eri6lK:3. 5^ 
3£#LT-®ffilR]PET7 ^;WA^#fco 5l#g6V^T, r^^-T. 1 2 
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©M^aa^r ^Sl 0 0 ^m©z:ttlBl^aPET7 ;t/A«:#fe, 
(1 3) mU^l^^y V(Oilpm 

_hiB:^feT-#e,n)fe PET 7 ;i'A?&»t^c^»Tt. X^^ii^. #m 

at^^At. iag^^2 8 0"CT'i^l!l!©fl|^#5mmCDy X;i<'*>e>i¥tai 
( 1 4) iHlJR-? U y h C J; S 7 

^iHs^i^HU© PET •:^i:fjj!&©I5iJR-? h * 5 0 : 5 0 ©M 

AifcTm^t. 1 3 sr-ee^^x^^jitysro ^©^, #tffi t^mn^i 

^Mn-;i.±T%9.}^@'fkL. $ 1 4 0 0 //m©^^ h 7 ^ ;i'A^#fco 

T-i 0 ortrsn^t, •?-©mMJ^II©feSa-;i.p-C«^:^lp]H3. 5^ 
3g#tT— ttlE|plPET7 -f ;VA3S:#fco ISV^T, x>^'--e, 1 2 Ot; 

.T^@:^^l^l^34. ofi§f(z:M#L, i o o i!/m©z:«iSBtniP et7 ^ jva 

(1 5) 7^;l'A^^^tt 

#?.nfc7 ;i/A©^M^S:a^TM^t, ^y^'^^tt^froifeo 

O : t>-r**C^feLTV>5 

X : W t < ^fe tTV^S 
(16) 7 ^ ^l-Ajiil^^'fttt 

±m (1 2) ©;^^*-C»e>nfc7 ^ lOcm. msom(Di^m)i 

i3^offit, i^i^>^•%^^-^f^li.^^ii5«rffiv^T 2001C, loo mmm 

Ltco 
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(17) y ^ Ji^AMTk^ 

±IB (12) 0:^^-e#e>nfc7 ^ 8cm, *i 4cn ©Mg^Jt 

(1 8) (mm%) 

TIB (19) mmSmm) isXXf (2 0) © -f ^Jt?^^zf:©P 

^ (P^¥l?7 0. 4 5mm) ^ K)^m^W Ki^*) . 0*«fe(^)^^'l' X<X 
- ^ model N D H 2 0 0 0 -eSlI^o 

(19) m¥s0.mm(om^ 

^i^Lfcif^') :x^7.7' A^-^d^mmf^mmU- I 5 0C (DM) Itffl^SSl 
i/U :/^-?IL^2 9 0'Cf3:feV>T, 1 0 t) 07k-C?&^ t fcglfd-^ 

(*®m^i«7 2 2 1)) ^m^^^t^onhntzmn^mmu. 2, 

3. 4. 5. 6^ 7, 8^ 9, 10. 1 1 mm®ff*©JI??3 cmx^S c 
(2 0) ^-S^^lc^^lc©^?^ 

oc (DM) l^al^aaca: •?:^fl8Mg2 9 Bic, ^Miag2 O'er:/'; 

7 * - tfeo C:©^''; 7;i--'A^3-;K:/^;:^ h^tMLB-O 1 

EE#y^-JESM:g|?S:fflV^T, 7a -ffi2 0 k g/ c m^T' 2 0 tl©^!! . 
fi-C-ttji#7'n-j5fe?^L, 2 0 0 0 c c ©^^JSK^^: (iilllPttR3#) 

(2 1) 4'^JES?^#:©5!c?^Bf0Wii<^ 
a) ^^m^m-'hOl^Wmi^^a)^^ 
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h.^mmrfmrnu- 1 5 o c (DM)Mffl^M«ic<i: omiii&S2 9 st:, 

0X@ -ei|?>l^^ffl L . fii^ e, # e> n fc P E T V > 5^ •/ 8 
0 : 2 OOfiitbTM-a- nmiZLX^ y ^ ~ I^^^^mvtzo 

c) wittifpif 

b) 'r^nbnii:f')y*-J^<D®^m^ (IV) c!)^#^:feJ;t;i«t3<); 

m^'Sf&^cDU^^ltAo^iz^^^tbtzo 

unm = imB (6b) <Dmm^5mmMLfz^o:fvy^-i^(DiY 

//fi«S-^^CD^ y I V} X 1 0 0 
(2 2) S/- h^^ifea)^?^l^0litll^& 

a) iy- h^^iP^0mSSL^0riF^ ■ 

#*0. 5mm07^5i#i'- h d © i/ - h jfe^^t^ti^IlT L t la] 

b) ls|JRia*SAtfc$/- h^ifffifilc?^ 
Sil&^±@**5»#5»nfe ^$^>'f-y:/i:ifE©|llJRa&$r7 0 : 3 0 ©S 

mitxm^L. mm^m^m\^fzni^mx^i sovx^mv. fria©^ 
ii!fftti:^{3 J; D:Kflg^a«2 9 sx^xmmL. mmhmmcDiy- v ^#fco 
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c) i&JfettfpM 

b) -^n^ntzp - h<o^^mm (iv) <D0kmm^^xf^u\:.^^M^ 

«^^= mE (7 b) ©if ai^?^^5|l]i^jgtfc^0$/- h© I V/ 
W^^^oy^vflVt X 1 0 0 

(2 5) T'^$nS U y-fb-^tl (NMPA) ©-^5)^ 
1. 0-Ethyl(l-naphtyl)fflethylphosphonate (NMPA) ©-^JSic 

^^#ffl^T, MWmh U x5^;i/ 8.31g(50mmol)i: 1-^ n n p< 
^^UV 8.83g(50mniol)©®'a-ife=fe 200*0 (^?a)7?:<f ;^ (CzHgCl) ©^4A? 

NMPA 10. 38g(mJR^ 75%)#feo 

'H-NMRCDCI3. a ):1.151(6H. t). 3.64I(2H. d). 3.948(4H. m). 
7.381-7.579(4H. m). 7. 749-7. 867 (2H. m). 8. 088-8. 133(IH. m) 

(7K';x;;^x;Vfi-a-W 
^l*«l#t©^«ft^|3S^2 V V ^ '-7^7-y\y7.^i^- h ^ 
i[x U7^;i/^i:^©20*;i/i©xf- u>'^U 3-;i/3|:-ffcii*, h 'J x 
5^;V7 5 V^^JSS^C^ tT 0.3inol%Sn;^^±i&© NMPA © 50g/l ©x5^ W 
y^y) ^-)^y'^WL-^m^9t\t'^\.X NMPA i: LT 0. OSmolJC^^Jp 0. 25Mpa 
©JPBET 245X:iiT2k'S:^^{z:il*L>^j:365e>x;^x;U'fbS{e;5& 130 ^^r^fi 
V^x;^r ;l"^b^i« 95«©lf;^(2-t Kn:^s/x5^;p)x 1/7^ U- h (BHET) 
j3J;t5:t-U d'T-©m'^<fe (^T, BHETm'a•<fei:V^•5) Sr'#yi:o ;i©BHET 
M-g-^Jtr^^f tT, T;!'^ x>i7A7-b5^;i/7-fe h h © 2.5g/l ©x^U 
y>/'; 3 V x 7^ ^3 ^ t T T ;!/ ^ - -i? 

i: LT O.OlSniol^Jn^T.^^^aMTtBECT 245t:T lO^rBmjf tfc„ 
»CV^-C 50 ^r^lSr^LT 275t: t-:?o^jei^©JE:i!7$:;g^/? CTtf 

T 0. ITorr i: tTSe>Jc: 275t;, 0. ITorr •eSU^KJCS^rffo fco U x 

59 



wo 02/068500 



PCT/JPOl/01331 



(AP) 1 v^mto - 

l^- h ^'^m^^^X,^ -fit Lite Z(D?ET :/=SrfflV>T#a 

JiB^mM'^-^n^ntc pet i^i^y^^^/ -f^m^^xy ^ ;i-A0MI^> SIR 

•To 

*MS».fefeiEStt*«itiJ6tlSe5 < . w CD^Ift=fe^ffl t T?|P,Hfc PET \t TS, 

mnmi tmm(Dmrf^n\^ met mAm^nit^ d^BHETm-a-^^c^t 

T;W$ --t? AT-b^^VT-tr h h CD 2.5g/l ©xf- U a 

0.015mol%^M-7i/^i:/'j7 aHtK^^JO 50g/l ©x5=- U y V 
?S^M^5>J3^LT-7 i>':?;i^'> Ait^i: LX 0. 01mol%Jn A T, ^^#HM 

#®boo^J^mO£Ej[3%^/? UTtfT O.lTorr i:tT$P)f3 ETSIC. 
O.lTorr "^MiRI^HJiS^rfi^o fe„ ;J?'J x^ U U7 h © IV 

0,65dlg-'K:PJ^t**'^f-5lt;fefi^^J^ (AP) «:^lJ;:^iro 

^#^ti«eoT5^y yfbtifco PET 7•>S:ffiv^T^a^^^© 
±l2^Sli*^'ef|p.n;fe: pet \^s^>i'y:f^m\^xy ^ jvi>.(Dmm. laliR 
7 ^ ;WA0ift^^<4, itf^^'fb^b*5.J:z/®7lc14^fFML^c:i^:^&^3 
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alfF^&r^V^ BHETm^tl^#;fco :i © BHET S^^^C^ LT, T^W^-'i^A 
T-b5^;V7"b h*- 2.5g/l (D:iL^Uy^')=i-A^mWL^^'}:^7,T 
A^^<om^^^MLX7)V^ =.^Am^t LX O.OlSmolXi:, ±^(D NMPA 
0 50g/l 0DX5^ 1/ V »; 3 UT NMPA tLX 
0.02molXi:. U AUtK^^I^© 50g/l <Z)x5^i/>j/U n-jvm}&^ 
m^^izMLXV ^'y l.^'^t LX 0.01inol%Jn;tT.^^#H^TmffiC 
T ZAS'CX 10 j^mmWLfzo ^V^•^ 50 5>PBlfel^LT 275^0 ^ to 
oHJCS^0ffi:*7'S:#'^ CTlf T O.lTorr tLX$^\Z ZISV, 0. ITorr T 

^g-r?)^'Ct::i?tfcS-a-^fa (AP) ^^WZ^to 

±m(DMm'k\ZXn^ntc IV*« O.65dlg-'0;}?';xf-pyxU7^ 

h ^^^C^goT^^'y y^fbtito PET Ui^y^y'f^m^'^X^m. 

±mmmM^xn^ntz pet i^i^y^^yf^m^xy ^ )VA<omi^. 

*MIS«, M^i®ttA^it^6<Jif <. ::n<g:^^fflLT#e>nfe PET « TS 

j;tfTosc@n, m^^is^tmmmitmzmnrzy ^ jvAtmbti^o * 

MIS£%ffifflUT^5>nfc PET tt HS fi^T^'?^ 7 ^;vA©i&;!K14)&^'>t 

^ § n ffl ± pg ji )Sc < M T 1 5 7 ;v A # ?, n -5 o 

(lli6S^J4) 

NMPA©x^ uy^')zi-n^mm^mia-r^f^t>^\z, _hiz&0^ (2 4) -e 
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m^n^ BPADE {w.M^xm m) m. mm9 8%i>x±) © log/i ©x 

^-)l^^m^m^^lzMLX BPADE tLX 0. 03mol%i: , 

g^f^SrfrV^ BHETJB^^^^feo © BHET?i-a-^J3^ LT , 7;V5 x'i7A 
7't^)V7'th^-V<D 2.5g/l ©x^U>>/V ^ - ;i'^?fi?$r Ji? V x X 7" 
^VcfjcDMSlc^C^ LT7;i'^ x>> i: tX 0.0l5mol%jQ;fC, 

^•^#iS.tooKiiSm©ffii?S:^'* HTlf T 0. ITorr HLX^^K: 275n. 
O.lTorr Tfii^^KiEK^fi'o fco 'J x^ U y r U7 l/- h © IV *^ 
0.65dlg-'K:?J^1-5*-eC^tfcS^i^^i (A?) ^mii^^^to 

ttc. ±m(Dmm^i^xm^nfz iv AM.65(iig-*©.-K';x^uyxi/7^ 
±iaMgiifi^-t#e>nfe pet vi^y^yf^m^^xy^ )VA<Dmm. mm 

to 

^mm\t. MS^ftc^^^sti©©, zn^mmLxn^ntz petsts 

LT^5>nfc PET TOS H^=F^ 0,7^ A©itit*<kttA*'> 

NMPA ©x^ uvi/'j 3-;i/^?g^inA^j:VN;i 1 tmM(0 

Sfp=S:ffV^ BHETiE'&^tr^fco :i © BHET S-^t/t^^ LT, 7;P5x'^A 
7-fe5^;i'7'fe - b© 2.5g/l ©x^uv^'j x:;^r 
Jl^'^CDm^^izMLXTA^^-^l^m'^ilLX 0. OlSraolXJD^ 
H^T#JI13T 245t:-C 10 ^mmWLtzo m^X 50 ^^^^Sr^LT 275'C 
^T#^ato-oSJES^©jBEi;=Sr^'«? CTlf T O.lTorr i: LT$e>t3 275TC, 
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O.lTorr T-fi^^Si^^fr o.fc:o 180 ^miik±m^^n.-:> tzibK IV )6« 
0. 65dlg-^ t L 5'j:*\o.fco 

7-fe^;UT-b h h ® 2.5g/l 0X5^ l^Vi^V =J-;U^?^>Sr/-K 
)],tp(Dm^^iZMlX7)V^ =.f7 A^'i-tLX 0.015mol!"5 2::@^m3/^;W h 
(II)Eg2l<^4&©20g/l 0x.^U>^') n>-;l/^?g[?S:^j5jc^^C>^LT3 
hM^i: LT 0.005iDolXJp;lT, ^^^H^T^Efr T EiS^-e 10 ^FbI^ 

JrTCfT 0. ITorr i: tT$ ?>ir 275*C, O.lTorr TSJ^-a-SJtS^ff o ifco 
.if V IxVr V7 ^ h® IV*^ 0.65(11 g-^m^-rs ^xni^Lfcfi 

^mr^ (AP) ^sr^ic^f o ■ 

ttz. ±m(Dmm^\:ixnbntz iv o.65dig-'a)7K»jxf- U7 
±i3?§i6fi^-e#e)nfc PET i/i^^^-y -/^fflvsT^ ^ ;va©sm; tsiJR 

-^l/^y h0f^J5S^ J^i:5>i;{3(H|JR-? U y h iZ ^ ^ 7 )V A(DmB^n fzc 

■To 

MliSfiH^T^O, C:n^^ffltT#e.nfc pet© TS :J3J: 
HS ^iv^•ri^^::^t<. f^^^ii;e»5^t < »*<4c:^^^7 Ld^ 

*^o^g*^i^Mv^T^3itfe7}?.';x;^7";^ 

it-§immys^tmmLX'hmBti&yi}^'pf£\\ ^fiwcvy-fb^t^* 
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^f^S:fTV^ BHETiB-g-%«r#fco © BHET ii^#lJ::*r LT. =.mit7y^ 

o.o5moi«jn^T, mmw^m^T'M&cx 2Ah'cx lo^mmwLfzo 

0. ITorr i: tT $ e» ETSTC, 0. ITorr ?««g^^|iS«:firo ;fc„ U x-?- U 
yrU7^'U-h© IVd«0.65dlg-M3iiJii-r*S't?fr^tfcm-&l^rBl(AP) 
^^Wz^to =^<kT Vi: tT», TiJfiR© Antimony (III) oxide 
(ALDRICH CHEMICAL 9. 9 9 9%) ^mmVtzo ~mit7 

yi-=^y\t. m^ti^f^fi} 1 0 g / 1 J:)^cS nx^ u i 5 

0 t:T*j^ 1 mmwLxmm^^iit^m^mmLfzo 

±m(Onm^iZXnbHtz IV*« O.eSdlg-^OJlf'Jx^Uyx 
h &#i*K:«eoT^y T/'fbLifco 3© PET U 5^ >^ y :/=Srffl V^T#S 

(') y{b^4^©^5S«?(l) 
TE^ (4 7) xm^ti^')yil'^^ iVyit-^mA) 0)^^ 



Sodium(0-ethyl 3. 5-di-fert-butyI-4-hydroxybenzylphosphonate) ('J y 
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5Q%^miti- V U "t? ATk^?^ 6.5g (84nimol)' J: ^ ^ / 6. Iml (DU^ 
^ IS 4" C: diethyl.(3..5Tdi-teri-butyl-4-hydroxybenzyl)phosphonate 
(Irganoxl222 (f-A • 7.^i/ ^ JI^t -'^ ^ ii J^X^M)) 5g (Ummol). 

6. imi ^mx.m^^m%y zAmmMi^n^^-^tco 

SJ!S=^, KfSM^^*}^*? U^j&^ejmmm 7.33g (70fflinol) ^MX. 

^UB^^^. mm^^^-:f y-^m^. ^^LX SodiumCO-ethyl 
3.5-di-tert-butyl-4-hydroxybenzylphosphonate) ^fe 3.4g (69%) #fco 

• 294-302^ i^M) 
'H-NMR(DMS0-d6. 5): l.078(3H. t. J=7Hz). 1.354 (18H. s). 2.7d(2H. d). 
3.724(2H. m. J=7Hz). 6.626(1H. s). 6.9665(2H. s) 
7t^^^ (*y nrttiS^fit) :Na 6.36X(6.56%). P 9.18X(8.84%) 
0-ethyl 3. 5-di-tert-butyl-4-hydroxybenzylphosph6nic acid ('jy-fk-S- 

mw^mwy^v >'it^^c(D ig (2.8mmoi) 20ml \z^mm 
i.5g^jnx.T immmwLtio Rn^sm^^c^^ isomi ^mx. i&xmLtzm 

ft 5 ^ > 7k m . n m L X O-ethyl 

3.5-di-ieri-butyl-4-hydroxybenzylphosphoiiic acid ^ 826mg (88X) # 

: K^^J^ft 
gl!;^ : 126-127*C 

'H-NMR(CDCl3. 5):1.207(3H. t. J=7Hz). 1.436(18H. s). 3.013(2H. d). 
3.888(2H, m. J=7Hz.). 7.o'88(2H. s). 7. 679-8. 275 (IH. br) 

^;VT ^ >5|:^J5lc^^^^tT 0.3mol5«in^.0.25Mpa ® JnffiT 245*0 tiT* 
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^^^\Z^^Ltj:i}^h:i.::^TMtKm^ 120 ^FB1^TV^x :^ 95% 
(D\f7. (2-b: KD^rv'X^^) y'Uy^U-h (BHET) iS ^ tS^ t =^ - 
©S^^ (WT, BHET S'^ifelilVNa) ^#fco CICD BHET est UT, 

T;W$ --t/ A h 'J X7'b^;W7-fe h ^ - h® 2.5g/l Oxf- l^y^V^- 

0. 015mol%in^. ±«&® "J y-fb-^tfA® lOg/l ©xf- Uy i/'J 
^;J^°^J xXT-;i/4'0m^jc5^H^LT U yit-t%Ah LX 0. 04mol%^iP t, 
^^#H^TltffiCT 2451CT* lO^^^Hif tfc„ ^^V^T 50 5^Fb1^^ LT 
275'C^T'#iabooSiS^©£Ei??S:^'V CTlf T 0. ITorr i:LT$5>C 
275V. 0. ITorr •efifS-g-SJCS&fi'o ySio 'J x^ U y x U 7 ^ U- h © 
iy*5 0.65dlg-Mipmrs^T'l3^tfea^^^ (AP) ^m4\z^iro 
^fc. ±IB®afS'^^3T#?)nfc IV*^0.65dlg-^©5i?'Jx5^ WxU7^ 
l^ - h <fe^^*(3«eoTf-y •/'fl: t/io r® PET V^yf-y-f^m^^xmrn 

mmms tnm\zhx^^\.fz bhet m-g-^n^^tx. 7)v^-^i. v 

U :^T-b5^;i'7-b h h © 2.5g/l CDx5^ u 'J x 

;^x;i'4'©16J^^>ir3ttT7;V^ x'^AM^fc LX O.OlSmoIXJn;!. ±iife 
© y vit'k^AO lOg/1 0x5^ uy^y x:;^r;i''=f'0^ 
J63^^C*f LT'J y^^^AhLX O.OSmolXi^Jn t, $ e> t3 v 
A0;?K^^© 50g/l ©X5=- I/y i^V 3 -;v^?^$f^5Sc^(35* tX "7 i/;^^ ^> 
•>Am^i:tT O.Olmol%jD^X. ^^#HMT#ffiCX 245TCX \Q 
mWVtzo »CV^X 50 ^^^%i^LX ZlbttX^UL^-oRf^.^OEEtl^ 
frTlf X 0. ITorr i: tX$C)C 275*0. 0. ITorr X«IS^S^SSr^f o 

tKU x^ uvx 1/7 I/- h© iv*« o.esdig-^Kijyig-rstxcst 

/tM-a-^K (AP) =&^4C^To 
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I/- h^SrtifeKi^e^Tf y.^^ktifco ::® PET x^'J y^^^fZf^m^xmm 
±IB^illifi^'e#5>n/i PET :/«^ffiV^T7 ;i/A0SSMv laliR 

(tt:i!!^J3) 

=S:*^tJ:di: tfc, 200 ^fgim±fi^%fi^o fc**,- IV 0.65dlg-^*T 

(##«3|2) 

|liS««J5 i:l^^i}3.tTfPJ^tfc BHET m-^^I^H^ftT, |*Si:bTHmik 

tX 0.05niolXiinAT,^^#H^T^flEtwX 245*CX- 10 ^Klif if t /ca 
J^V>X 50 ^^ISg'fe^bT 2751C^-e#?atooKlSm0EE*«r^'«? l3Ttf 
T 0. ITorr 2: tT$e>»3 275'C, 0. ITorr xafil^H;S«:fTo /io V ^ 
f-^>xl/7^'l'-h© IV*S0.65dlg-M3lj^-r5tXfc^t:fcS-^l^f^ 
(AP) P^-To H^'fkr > i: LT«. riJlS® Antimony (III) 

oxide. (ALDRICH CHEMICAL itS. 9 9. 9 9 9%) tfc„ =^ 

1 5 o'c^mim^^nx^xmm-^^ti'^m^mmx.ito i^tz. ^ibos 

^^oX^^y ^{kLfco PET y:S:ffiV>X^t/&^^J^tfco 

0. 65dig-' f3 <5 * xcofiisM^^i < . «e o xm^ffitt*5i^ < , # 5. n 
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3,5-di-ieri-butyl-4-hy(lroxybenzylphosphoiiate) ( V V 'fk'&tl B ) 
file 

^ U t? « T 0 SodiumCO-ethyl 

3. 5-(ii-teri-butyl-4-hy(iroxybenzylphosphonate) (±35fe © U > it'h^ 
C) 500mg (l.4iBniol) (DT^^m 4idI (3 5^®? v i/ A 6 l92iDg 
(0.75niniol) 07K^?K 1ml ?&^iT Uf^o i ^mmnW:. ^tB^&5ll> tK 
ffi , ^ <i . L T Magnesium bis(0-ethyl 
3,B-<ii-^er^-butyl-4-hydroxybenzyIphosphonate) & i359mg (74X) #fco 

il!^ : > 30010 




(4 8) 



1. Magnesium 



bis(0-ethyl 
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•H-NMR(DMS0-(i6. 6) :l.0820(6H. t. J=7Hz). 1.3558(36H. s). 2.8338(4H. 
d). 3.8102(4H. m. J=7Hz).. 6.6328(2H. s). 6.9917(4H. s) 

^;VT § y=g:^J^^{3^tX 0.3inolXia^>0. 25Mpa ©JnffiT 245t:tT7K 
^^^HS^t^cd^ejxXT^;^!:^)^:!: 120 ^Pa^ff V^x;^ x;P'fb^dV95% 
©If:?^ (2-t Ka^rv'Xf-;!/) xU7^U-h (BHET) ^<fcUf:t U rf 
©S'^ife (mT. BHETM'&%i:V^^) S:#fco ;i 0 BHET m-g-feHS* LT. 
7;V? x'>A7-b^;V7-b h 2.5g/l ©xf- U y 'J 3 

x:;^r;v4'©^^^t-^tT7;i'5 x-J? LX O.OlBmol^in 

Jijffe® 'J yit^^B^m^^\:^KiLX Q.02mol%mtia L.'^^#H^T 
#£ECT 245'CX' 10 ^f^mWLfzo J^VnT SO^J^rel^^tX 275'CtX# 
UL-o-oR^n^CDBlJ^'^^ izyiifX 0. ITorr i:tT$e.H 275'C, 
O.lTorr Xfii^-^^JES^fi^ o /i„ tI? 'J xf- U y x U 7 ^ U- h © IV 

o.esdig-Miiy^-rssxcMt/ca'a-i^^ (ap) ^mTizmto 

^tz. ±E©*S&^K:T#?>n/c IV*«0.65dlg-^©!i?';x5^byxl/7^ 

V^'^miZ'^-oX^^y/itLfzo Z.(D PET Wv^i^^y :/^MV^T^2fe 

±Mmw^W.^xn^ntz pet :;^^ffiv>T7-f ;va©i^Mv ©jR 

(H:WJ4) 

^S^LJ;^ i: tife, 120 ^^^miM^^^fj^ fc*^ IV ;6« 0.65dlg-' ^X 
IIJS«»l7i:l^#©:^^K:J:r.-Cf^^Lifc BHET S^^CS^LT, MSi: t 



69 



wo 02/068500 



PCT/JPOl/01331 



^/r fcTtfT 0. ITorr tT$e»f3 275t:, 0. ITorr -CSSI^SfE^ff o 
fco TK'Jxf^l^yr 1/7^ l/-hCD IV *5 0.65dlg-Ml?lJ^-rs*-CK:gt 

fcrn-^^rai (AP) ^mT^mto ^m<tTy^=f:ytLx\t, t^ir® 

Antimony (III), oxide (ALDRICH CHEMICAL ttS. MS 9 9. 9 9 9%) 
*^Mt/co -mitry^'tyU. mmt^^l 0 g/ 1 iiAjrS J;^nx5^ 
py^j^'J 1 5 OtJ-Cj^ 1 l^^1ii^tT^«P$1tfc:^?gt<&<^^ t 

/io ±^0Mm^\^xn^tLti IV 36^ O.65dlg-i0jK'Jxf^U>r 1/ 

7^ I/- h %«?fe{3«£oT5^y y-fkU/co :i0 PET T/'IrMVNT 

0. 65dig-> k: fdc 5 1 -eoDBi^^i^Pea**^ < , o xM^mm^M < , # e>n 

(2-1: Ka:^ri/xf-;V) 7^ 1/7^ l/~ h j3J;Wf:t V ::f v-oS-^^^i^^f 
mmt LX. T->V^X'>A7-b5^;l/7-b:h*-h0 2.5g/l x^UV^U 

0.014fflol«!jD^. i^V^T*±j^® V >"fb^i^C**°Vx;:^r;Wtt.0^;^^^K: ' 
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^LT 0.01molJ{lJnAT> 2451CTM0 ^^rslilif tfco }5:V^■^ 50 ^ 

^^LX 275X1^ T^^at-oo^JSM^ffi:*?*.^^ {3Tlf T 0. loiinHg t L 

x^bizmumBx 3 mmmm^Rm^n-^tzo #?.iafe;j?'j-e-0 i.v 

strontium bis(0-ethyl 
3,5-(ii-tert-butyl-4-hyclroxybenzylphosphonate) (VV-fk^tlD) 

M U X m W ~f o:> Sodium(0-ethyl 
3. 5-di-fert-butyl-4-hydroxybenzylphosphonate) (±ife0 V yit-h^ 
C) lg(2.85mraol) C!);!K^?K7.5ml \ZT^m7.Vuy^^h 317ing (1. Smmol) 

Strontium bis(0-ethyl. 
3. 5-di-tert-butyl-4-hydroxybenzylphosphonate) 5l3mg (48X) #fco. 

WMR(DMS0-d6. 5 ):1.72(6H. t. J=7Hz). 1.36(36H. s). 2.81(4H. d). 
3.78(4H. m. J=7Hz). 6.63 (2H. s). 6.94(4H. s) 

nfcJifW-O IV » 0.57^^0^0 

(HJS^JIO) 

Barium bis(0-ethyl 3, 5-di- fert-butyl-4-hydroxybenzylphosphonate) 

^ m If i$ T 0 SodiumCO-ethyl 

3. 5-di-^er^-butyl-4-hydroxybenzylphosphonate) (_hj&0'; yit'h^ 
C) Ig (2.85iiunol) ©7k^?^ 7.5mi Cfigm/^'J'i'A 392nig (l.Smmol) © 
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T^mm 5ml ^myhtzoi mmmw^.-^mm^^^.ykm.^^Lx Barium 

bis(0-ethyl 3, 5-di-teri-butyl-4-hydroxybenzylphosphoii.ate) ^ 508mg 
(45%) #fco "' 

*H-NMB(DMS0-(i6. 3 ):0.88-1.09(6H. br). 1.31(36fl. s). 2.69-3. 05(4fl. 
br). 3.54-3.89(4H. br). 6.55(2H. s), 6. 87-7. 09(4H. br) 

.-Kv xxx;u%S-^tfco #e)nfc5K'; ^-o iv « o.33-C2b^fco 

mmm id 

Tia^ (4 9) -e^gsnsu y-fb^^fe c; y-fk-^tiF) ofr^ 

, o 

CH2-P— OH (4 9) 

I 

OG2H5 



I. Sodium [0-e thy 1 (l-naphtyl)methylphosphonate3 (W-fb-g-i^G) 
50X;^KM^b:^ h U "i? A7lcJlf?ee 6.5g (84mmol) H^i^ 6.1ml ©m-g-lg 
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M'plZ 0-Ethyl(l-naphtyl)methylphosphonate NMPA) 5g (ISimol) 

^y-;v^?^6. iDii ^mx.Mm^mn.y zAm^tamm^^n^t^o 
Rm^. Kmrn^k^^if^MiLtjiifi^mMm &.59g (esmmoi) ^mx. ^frtu 

^ife LT Sodium [0-ethyl (l-naphtyOmethylphosphonate] ^3.8g 

m%) ntz. 

: 277-281t: C^^) 
»H-NMR(DMS.0-d6. 5):0.96l(3H. t. J?7Hz). 3.223(2H. d). 3.589(2H. m). 
7. 365-7. 468 (4H. m. J=7Hz). 7. 651-8. 314(3H. m) 
0-ethyl (l-naphtyl)methylphosphonic acid i^) yit^%F) <D^^ 
^fi'CMJ^T© Sodium [0-ethyl (l-naphtyl)methylphosphonate] (±J&® 
'J Vfb-^tlG) Ig (3.7mmol) CDtK^?^ lOml Vimmm. 1.9g feJn^T 1 m 

xy^MBEM^LT 0-ethyi (l-naphtyl)methylphosplioiiic acid ^ 497mg 

(54%) ntco 

'H-NMB(CDCl8. 5 ):l.085(3H. t. J=7Hz). 3.450(2H. d). 3.719(2H. m. 
7Hz). 

7. 369-7. 532 (4H. m). 7, 727-8. 043 (3H. m). 10.939(1H. s) 

^)Vr^ y^m^^i^MLX 0.3molXUn^,0.25MPa ©JpjET 245t:CT7K 
^:m^K:S*b:fe*^e»x:^x;v-fhHlS^ 120 5^.^fTV^x:;^x;Wk^A« 95X 
(D\f7. (2-t Kn:J|r'>x5^;v) (BHET) :te J;tf :t V :J 

(Dm-h^ (i'XT> BHET^B■^^feli:V^^) ^ © BHET S-^^feCS* LT, 
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r)V^-'y2>.h^)7.7-ti-)Vr'iiV^'-h(D 2.5g/l Oxf-U>^*'j3- 
0.015iDolX2)P^, ±^<Db Xt-^^F^ lOg/1 ©xf^l^y^^V 3-;i/?t?^C 

275*0 * L o o^fS^ ©ffi^j ^ (3TtfT 0. ITorr i:bT$e>f3 
275t:. 0. ITorr XMB^RJi^-^^n ^ fzo ^) jl^ 1^ y t U y 9 U - h <D 
IV*5 o.65(lIg-M35iJBT*^X*C||tfcfi^Np^ (AP) ^miOiZ^to 

i^ti.,±.m<Dmm^\::xnbtiit iv o.esdig-'OTKu x^uvr U7 

±tmmM^xn^ntc pet ui>y^y -f^m^^xy ^ )VA<Dm^. m 

mmmi i tmmzLxrf^Lfz bhet m^^\zMLx. yjv^-^Ah 

y :5^T'b^;l/T-b 2.5g/l 0x5=- l/V^'; 3-;H§?K%#Ux 

;^x;l'4'0^J55c^l3^iJ- tT7;i'$ x-i? Ajg^h LT 0. 0l5fflol%JnA. ±3^ 
0 V yit^^FO) lOg/1 ®xf- i^^iJ^'; n-;v^?^=S:^ V x:^r;i/4»©m 
^^J- CS* t X 'J yit^m F i: L T 0. OSmolX^JP t . $ b CS^^"7 ^y ^ 
AEg7lc^<^©50g/l ©x^^uVi/'J 3-;i'?§?K«rlft^^)'H*ttT"7^;^i^ 
-^Am^iiLT O.OlinolXJp^T, ^^^H^T^JEfdT 245'GT' 10 
H^L/io ^V^T' 50 tJ^ral^^tX 275*0 ^X^^a to oSfS^^ffi*^ 
%^ CTlf T 0. ITorr i: tT$ 275°C. 0. ITorr XM^-^^^S^fro 
;fe„ 7^^°';xf^^yr U- IV O.eSdlg"' usi^r^Sxc^L 
]fc«^i^M (AP) ^^lOil^^fo 

^fc, ±fH©««S'^f3T#P>n/£: IV O.eSdlg-^CTKUxf-uyxl/^^ 
u- h<fe'ti*fz:^^T^'y •/'fbt/io CIO PET \^i^y^yy^m\^xmm 
^^WlMLtzo m^^mi 0i5J:-(f^l Hz^To. 
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±mmMM^-cn^ntz pet ue^y^^^ -f^m^^xy^ )VA(omm. iujr 

(tbl!i!«^6) 

y v-fb-a-^FSriDx-^VNc: fcJiH^tt, IIJI^^J l 1 i:l^ii0Slf^^:fTV^P E 
(##^J4) 

llHS^ail 1 tTf^fi)ct/s: BHET S#<feK:*rtT. ifeSEi:LT=ll 

^i: LT O.OSmolXJP^T, ^5S?#B^TltffiC T 245^-^ 10 ^PBlfl^ t 

{fx 0. ITorr i: tTS 0. ITorr -Cfii^-^SiS^fj o fco ^ 

x^UyxU7^U-ha) IV*«0.65(llg-M;iiy3i-r-5^T'tr||U;fem^l^ 
^ (AP) ^mi OlZmTo ~mit7y^'i:>iiLX\t. l^mo Antimony 
(HI) oxide (ALDR I CH CHEMICAL ^M. MS 9 9. 9 9 9%) ^mMLfzo 

;V'f3 1 5 O-CT*)^ 1 ^FBm#tT^j^S-a:fc^?g>S:1gffl tfeo ftz^ ±tS 

^n^oX^y y<k;t:feo c©pet i^i^^^y :^<feMV^TM%^^%^il^t 
/to 1 0 :fe J:tJf^ 1 1 C^f, 

(fPfifj^*) • . 

^mm^MmLtz K>i^^\^\t-^mm7i^tmmLxijmmi&ri}^{i^f3:\^ 
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Ls ^mtLX. 7;i^5-->A7"fef^;V7-b h^-hCD 2.5g/l x^uy 

^CSttT 0.01mol%Jn;tT. tJEEUT 245*0 T 10 ^^ralliJf t/i.o i^V^T* 
50 ^^^LX ZlSV^X^UL-D-oRmn^OS-tl^^^ iz.r\,fx 0. ImmHg 

IV tt 0.54-efeo;fc„ 

( V V fl: ^ t> ® T ;W ^ X -J; A -li ® ^ J5g«Sl ) 
0-ethyl 3. 5-di-^er^-butyl-4-hydroxybenzylphosphonate 07;i'^X'i? 

^ T ® SodiumCO-ethyl 

.3. 5-di-fert-butyl-4-hydroxybenzylphosphonate) (±ife0 'J y-ffc-^fe 
C) Ig (2.8mmol) ©7lc?§?gE 7.5ml K:figm7;i/ ^ x ^7 ^ 9 ^jc^J^ 364nig 

(o.97iiimoi) (DTiammsmi ^mrttzo 3wmmw^. mm^^^^. 
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^^LTO-ethyl 3, 5-di-iert-butyl-4-hydroxybenzylphosphonate 
© 7 ;u ^ - •i' 860mg #/c:o 

§6;^ : 183-I92t: 

'^-)\^7 ^■y^m.^^\LnLX 0.3mol!«Sn;t,0.25Mpa ©SnJET 245t;CT7K 
^^9\-\z.^^Ltjii)^h:sL7.T }VitK^^ 120 ^J-^ff V'^xj^^ r;i"fk;^;&5 95X 
0tr;:^ (2-fc Kn4^$/xf-;i/)' r 1x7 ^ h (BHET) :fe<tlf :t V 

mT, BHET^i^'#l^:V^a) Sr^yto BHETm-^«feJ3^LT. 
± ® T ;i/ 5 A % 7i? U X ;^ T ;w 4' © 81 fife ^ c jl* L T T ;v $ X -i; A ^ 
i: LT 0.02moimJnL.^^#H^TmflECT 245'Cr l0 5}-rBm#Lfeo 
J^^VNT 50 ^ra^^Sr^tT 275"C^T#iatooSJSmc[)ff:)57'S:^^ CTtf 
T O. lTorr i: UTS e>{w 275'C> 0. ITorr -^MSS-a-^liS^ff o feo Ji^Ux 
^W:/rU7^'l'-h© IV*5 0.65dlg-MriiJ^-r5*-CC|gtfem^l^lS 
(AP) acs^To 

t/is±|30SII^CT#5>nfe IV O.65dlg-'0 7i?'J xf- UVr 1/7 

^ I/- V •:fitLfZo PET U > ^ y y^f^^^xm 

^ik^mMLtzo ^^^mi 3i3^nmi 4\zmto 

mMm 1 4 i:I^il0:;^^C<J;oTf^fiictifc BHET m^^izMLX. M^t 
LX7Jl^^-':fAhVX7't^JV7'iih^-V (D 2.5g/l ©xf^ Uy^/'j 
3 - *MJ5!c ^ L T 7 ^ X A t T- 0. 02molXJn ;i T , ^ 
fl#SB^T#£E»r-C 245t;T? 10 ^mMWhtzo <^V^■^ 50 ^^P^SrUtT 
275"C^T'#SLo-o^jtSi^C!)jEE:^7^^>!?j3Ttf T O.lTorr tLX$b\z 
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275t:; O.lTorr T'Mi^-a-HiiS^SrfTofco 200 ^mX±m't^n tzi)'^. IV 
i)^ 0. 65dlg-' ^ -^mim L 5k;6> o /i„ 
(##M5) 

^mmi 4:tmm(D:f]mz^-yxrfmLfz bhet m^ig^t^LT, Mii^i: 

^^^ym^tLX 0.05mo\%mXX. ^^#ffl^Ttffil'T 245*CT* 10^ 
fBmWLtzom^X 50^m^^LX ZlS'C^X^UL-o-^EJt^^Btl^ 
\ZT[fX 0. ITorr tLX^^K 275t:, 0. ITorr xmB^Kfiti^^^ 

tzo ^yx^u>xW7^' u-h© IV d« o.esdig-Mrpj^-rs^-cj^^L 

tzM-^mm (AP) 1 3 f3g^-ro Hi|{l:7>^* tXtt. WIS© 

Antimony (III) oxide (ALDRICH CHEMICAL ^M. M« 9 9. 9 9 9%) 

^mMLtzo ~mt7y^^y\t^ i o g/ 1 ^/^^ ct^cx^^ 

fco Sy^c, ±IB©*i^-&t3T#e)nfe IV 0.65dig-i©jl? y 1/ U 
7^ U- h ^ir^C^oT^y :^'fbtfeo - © PET US^ y :/«rfflV^X 

«i 3~i ^(o^^u^h. ^^mo)7 - ^ Mt^mmm^^mLfz 

r^yktmmixh^mi&yi}^{i^t£\^ztt^iDi)-^^o 
^m^t7y^^y^^m'r^t. s^sttttiav^*?, m^<D^^izm^^ 
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O-Ethyld-napfatyOmethylphosphonate (DT )V ^ =.f? ^.i^ (7;V5^^B) 

^?a"CMffT0 Sodium [0-ethyl (l-naphtyl)methylphosphonate3 (± 
7^0 'J y-fb-^ifeG) SOOmg (l.Smmol) (OH^mW. 10ml J3?gmT;i/ ^ - A 9 
236nig (0.63mmol) cdtK^JS 5ml ^JiTtifeo 1 ^Pel^i^^, ^tti 
#=S:5m. ;?K?^, ^ m h X Sodium [0-ethyl 
(l-naphtyl)methylphosphoiiate]©7;i/^ - 'J' A:^^ 420mg#fco 

: >300'C 

^;V7 5 V>l:^JS!c^lw3*f fC 0.3mol%Ja;t,0.25Mpa 0Jn£ET 245t:K:T2K 
%;^^C@*tJ5:*«e>x:;^7^;i/'ft:SJ©«: 120 ^l^firV\xx r;Kb^;&5 95X 
©If X (2-l:: K^^^i'x^;^) (BHET) ^<J;af:t V 

©S^tl BHET«^#i:V>-5) =&#;fco CI© BHETm-^^tr^j^tX^ 

tLX 0.015fflol%^JDL,^*#HMTtffiCT 245'CT' 10 ^^ram^^ t /to 
»CV^T 50 ^^r^^r^bX 275'CSt?#iat-ooSlS^©ffi:i[7«:=M%>* CTlf 
T O.lTorr tLX^h\z 275'C. 0. ITorr XMSI'g'HjiS ^fro ifco # 'J x 
^w:/7^P7^u - h© iv*5 0.65dig-Mr5l^-rs^-C}ri?Lfc*^^K 
(AP) 5:^1 6C^r, 

^ v-h ^'^miz^-^x^y -f^tLtzo r© PET u > ^ v •f^m\^xm 
±Eigii!«^r#e.nfc PET ps?>^-v:/^fflv^T7 ^ jvA<Dmm. m 

7 -f. ;i'A©ii^^f4, W^*{bi4i:®7Kf4%Mtfci^^$r^l sjr^^o 
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mmmi 5 tmm<D:fsm.v^^^-crfmLit bhet m-^mzMLx. mmt 

LXTJV^-^Ah U:^7-fe^;W7-fe h:^^-h0 2.5g/l 0 ^ P V 'J 
3~;V^?0t%SI^5>J3^tTT;l'^ -'^Ali^ii 0.015mol«Jn^T, 

275t:^T^StooSJ^;^0BEi;%^><? tiTtft O.lTorr i:UT$?>{3 
275ti. O.lTorr -emi^'&-Ki;SSrfTofc„ 200 ^J-^l^JLim-a-^rfro fed?, IV 
0.65dlg-»^-eSIBL«:*^^fc„ 

mmmv5tmm(D-jjmi:^xr>xj^^Lfz bhet s^^cs^lt, fefeiii: 

Vl^^^t LT 0.05mol%Jnx.T, ^^#HmT#JBECT 245t:x* 10 5> 

K^if tfc.^>:v^■c bo^m^^LX 275X:t-c#MtooRfsmc!)£E:i7^ 

Ife-vCTtfT O.lTorr i:tTSe.f3: 275t:, OATorr xmrn-^RH^^^n-:* 
itc Ji?'; U>7^ U^^' U' - [Vd« o.esdig-Mi^jB-r-st'ecgL 
ftm^m^ (AP) ^r^iec^fo Hlg^brv^^ Vi: LT^, itIR® 

Antimony (HO oxide (ALDRICH CHEMICAL it®, MS 9 9. 9 9 9%) 
-Sr^fflLfco -mitry^'tyit^ mmi)^^l 0 g/1 t J^j: ^ <}; -5 C X ^ 

fee ^tz. ±m<Dmm'^\ZXn^ilit IV:6«O.65dlg"'0/i?';x5^U:/xU 
mi 6~1 80^:^;6^e,, *^9g©T;i/^ x-t? A-fb-^^M^S^^Sr^M Life 

m^m&ij^m^^tjimx:^^ o.esdig-MrJks^T-oSi^-^^PBi - . 
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mmt. LT, 7;V5-':7A7'b^;UT-bh:^^-h© lOg/1 xf- U 
T O.OSmolXJD^, »cV>TTE^ (5 0) -C^Sns-fb-g-ife* >K V x :^ 7^;i/ 

0. ImmHg i:: LT $ e> C N^a|p|JEE-e 3 I^KMfil^SfS^ff o fco n^tltzTf. 



(itl!i!«»Jl 0) 

±12^ (5 0) Tm^ti^^t^^^^F^Ltjii^'^tz'ztiik^itmmmi 

0.37 Taboifco 




(50) 
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^^J^^^H^ t T 0. 3molXJn^, 0. 25Mpa OiPffiT 245*0 CTtK^^^J^® 
*t>j:A«e>x;^x;i/'n:SJ^* 120 ^r01ffV^xxr-n/'^tiS^i6« 95?i;©lf X (2- 
t Kni^iyx5^;i.) X 1^7 U- h ( BHET> *3 i t;:t -d-^-O^m^^m 

BHET i: -5 ) %#fco r<D BHETm-e-ifell^tT, fi-a-fi^^^il 

bT7;V^ X'i; A7-b^;i'T-b h - h © 2.5g/l 0x^l/y^'j=i-;l/ 
^?g$:jJ?Ux:;^r;w4'®M^^>Jr*fLT7;V5x'J;AJg^i:tT 
O.OlBmolXi:, k>^(J^^ (3 8) T*^$HS 'J V-fb-^^fe^Sr^J^^^-H^f LT 
0.02inol!«i:, S^^U ^^-^ AIlTk'^^ 50g/l ©x^ l^y^'J =i 
^^C^tX >; ^-^^ AM^ bX 0.01mol^Jnx.X.g^#H^Tm£ECX 
245'CX lO^FBlMif t/io^^V^X SO^FbI^I^LX 275*C^X^©t-::)oS 
JCSl^CJEir^r^'* CTlf X 0. ITorr istXSbK: 275'C, 0. ITorr -CMfil 
''a-S;£;«rff ofeo ^Vx^l/VrU^^^V-h© IV*« 0.65dlg-M3:^Iii•r 
(^]SS««J18) 

^ (3 8) x^$n§ U y<k-^tl®36^t>0 k:, ±i6®^ (3 9) 
7 ^l^#©#f^^fTo;fco jHVx^UyxU7^' U-hCF) IV;6S 0.65dlg-' 
(SIJE^ailG) 

^ (3 8) X^Sn^ U V-fk-S-ifeOi-tDO 13, Lhi^CD^ (4 0) 

>; y-fb^^fe^rHfilc^Jl^LX 0.02molJ«jiJnL]fe:i 1 
7 fclnl^O^f^^ff o;fe:o JJ^'J x^ U^x 1/7^ U-h® IV A« 0. 65dlg-^ 

^ (3 8) X^SnSU>fk^t!®A^*DOC, (4 1) 

n-5 V yfb^ife^SrSl^^^tr^tX 0.02inol»;^2lP tfec: i:liil^»llig«SJ 1 
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7 tm^(Dmf?^n-ofzo JiCVx^^yr 1.7^ l^-h® IV o.65dlg"' 

mmm 2 1) 

^ (3 8) -cm^n^v yit^^(oib^t>r)\z. ±5&©^ (42) -^^s 

(*JIM2 2) 

^ (3 8) l^m^n^V >it^%0)i}^t>^iZ. ±iB©^ (4 3) 
n-s V yifk-a-<K»?:^J5!c^fr*f LX 0.02molX^l)PL;fec: 1 

5J^i-r ^ ^ t /hm^^Feltt 7 8 5^X^ o fco 
(tbft^Jll) 

fi^MIKilUX, T^W^ --i? A7-b5^;VT-te h:^- 2.5g/l 0xf^ 

5^ UX7;i/^ x-^ J: t X O.Ol5molXJn;tfc:o 1 8 0 5^rBlfel±m-8-* 

n-^tctK /i^Vxf-uyx ho IV'tt 0.65dlg-Mc:?iJJlt^*^o 

. (#^«»J7) 

m^^izMLxry^'eym'l't t x 0. ObmoixiaXtzo-mitr y^'^y 

tLXit. TtJiS® Antimony (III) oxide (ALDRICH CHEMICAL tfc^, MS 
9 9. 9 9 9%) ^i^ffl tf^o =m^7>'f-*y«, 0 g/ 1 . 

i:35:S<J;-5t3x^l.y:/'J n-Vl/C 1 5 0 tlXj^ 1 ^^^H^ LX^^§ 
1i-fc^?gE=Sr^ffl tfco x5=- U7 ^ V- h ® IV 0. 65dlg-^ Kl^O 

Jllaoll^g^J^J;^J^itlS!M*^e>^5>A-3iJ;7^::^ 7;i'$ x >:; A-fb-a-^^^fe 
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150t;-e2. 1 2 7^t3]g#LT 4.7x2^7^ 1087^^^> 
h ® .i? 'J X X T ;u ji# ^ ^ # o ^ :te <t ©^Utt 13 

(lim«»J2 4) 

igft^p^*>e> 2 9 or-eiim^-a-, nt^fetr^ot^^^. pj->f i 

7 2 Om/^>T§|tllo;feo ^l^n--7- 8 0*C.- y hS^ 

150t:-e2. 1 2 7fgffr3i#LT4 7xe'X'y ^5^:^, 1087>f7^V 
h © ;i? 'j X ;^ X ^ ^ # /io *5 J: T 0 ^Ute » C ^i6F 

(lliSM2 5) 
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150t:-e2. 1 2 7^CM#LT4 Tf'S/T^y j?;^, 1 0 8 "7 7 ^ > 

iitmmi 2) 

5b 0 C ^ S ^; C!) -3 /Co 

~ 1 7 or:T^j^^2 0 5*CTS^afi^L. IV^^O. 82dl/'g0P 
^!^V^•T?. ±IBC5) (19) j3.fcl/ (2 0) i2«C!):&i*{r J; 0 ^ ^H^mUt 

^^m<Dmm^mm^^^Lxn^ntcF ET^^^-^x^mitz^^^ 
f^mt. mmmz^Hx\^tc, 

- 1 7 0'C-e^j!t^2 0 SlCT-affifi^L, IVi^O. 82dl/g©P 
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m^-^. ±iB0 (1,9) i^^xf (2 0) mm(Di5mi::^K>. mnm^m 
tmw'^^^mi^^ntio ^^m<Dmm'^mm^m^Lxn^fitz pet 

^mmzmnxyito 
mmmi 4t\z^m(om.^xnhinfzPET\yi^y'f-vf^i e ox:x\^ 

0~1 7 0'CT*^j^m2 0 S'C-eaffiM-a-t, IV*«0. 82dl/g0 
^?cV^■e, ±156!) (1 9) :fe<J;tf (2 0) J: 0 , I9:#^?^:K 

?sr ffi v^ T L Tc^miRis i t;E# 4" ^^mi^ ^m^Ltci}^ mm ta o 

(^i|g«aj2 9) 
(S^- hCD^J^^^I) 

SIJS^J2 6-C#P>n/^c@ffifi^t;fe/■K'JxXr;^>SrMV^T (2 2) ©fP 
JgM2 6 i:|^#C!)l|f^>S:ff oT, I V*^0. 8 2 d 1 /gCDPET%#feo 

^^v^■c^ ±iEo (i 9) is^xf (2 o) iE«0:^?£f3 j: 0, ^H0S^mut 

mi^^^^mi^^ntzo n'bntz^j^mtmi^'^^^^mt^^miMit^ 
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-3 ito 

iitmm 14) ... 

:^JI^il LTO. OOlSmol J;^ LfcUH^ 

«##01I2 i:|5|il®fi^*fTVNP ET t-i^V^^-y r^#T. $ e»{3mS0lJ 
2 6 i:|nI#®g|f^*fjVN I V;6^0. 8 2 d 1 /g©PET%#fco 
J^VNX% ±12® (19) ^3J:if (2 0) mmo:fjm\zXK>. mH^mUh 

.V^i© Tib -3:^0 

immms o ) 

(7 ^ ;uA<Z)MM«*!!) 

mMm 5 x^n^ntz PET vi>y^yf^\ z^-cxi om^m^^^ 

ot^*«2 0%, mmm'liK^Iki}^ 8 0 %<D ij^'f^PETVlMVO. 
2fig%i:^i:S J;dH-iWl#LfflL«lcfe4#^|&L, 2 8 OX:Xi^-V^ 

1 4 0 0 m0 + -V' ;^ h 7 =lr#fco 

■ei 0 o-ciijoitt, '^<D^mMm(Dh^u-)vmx-^^y]\pi\z3. 5^ 

]i#tT— ttSBl«lPET7 ^ Jl^J^^ntzo 3\tm\^Xs t^^^-'V. 1 2 

0t:-eii@":^isit34. O0n]i#t, 7 ^ ;wAig:i*H^Lfet)tg8-e. 2 6 

or. 0. 5#l^^^jik-^-TSPllfeL, $p>K:2 0 0t:T?2 3#P^3% 
©StfeM^aS?: t> 1 0 0 ^^m0~^El°lP ET7 ^l^A^ntzo 

(IIJS^J3 1) 

llli««J 7-^#e>nfcPETl/S?y5^yy*fflVNT, HJS^fll 3 O t ^ il »3 
Hi&gainlP ET7 ^ )VM^ntz^nbntz-7 a )VI>.\t^^^ X, j^^^l*. 
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A, 6fe7 >f ;VA. ^* 'V h 7 ;WA^©7 h 
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